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Abstract

This study examines the backgrounds of Bitcoin and Ethereum. How they came about,
where they differ from one another in functions, and what investors believe will be a better
cryptocurrency stock as an investment to include in an optimized portfolio. It will also study the
impact of adding two leading cryptocurrencies, Bitcoin and Ethereum, into a hypothetical,
optimal investment portfolio. Data collection includes the adjusted closing price of 30 diversified
stocks from 2016 to 2021. Those adjusted closing prices are the beginning of determining the
optimal portfolio for three separate portfolios. One has the Ethereum cryptocurrencies, the other
has Bitcoin cryptocurrency, and the final portfolio has no cryptocurrency. Those portfolios will
ultimately determine the highest expected return with the lowest potential risk. This will allow
for understanding of what the best cryptocurrency would be to add to an investment portfolio and
the hypothetical stocks to include in an optimized portfolio. One notion to be aware of is that this
is a hypothetical portfolio, meaning that there will be variation in the return or risk as the stock
prices and volatility of the market are constantly changing. There are no studies currently looking
at the impact of cryptocurrency in an optimal portfolio, hence there were no research studies
done to compare the results.
Keywords: Bitcoin, Ethereum, Cryptocurrency, Investment Portfolio
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Introduction
This thesis focuses on two leading cryptocurrencies, Bitcoin and Ethereum, and their
possibilities within an investment portfolio. Through my investment analysis class, we discussed
cryptocurrencies and what they mean for the economy and consumers as they continue to evolve
and be implemented into businesses. What is cryptocurrency? “Cryptocurrency is virtual money
or digital money that is in cyberspace that has no concrete objects, unlike conventional money”
(Robinson, 2020). Over the years, cryptocurrency has been the stock to watch with its immense
volatility, but most importantly, with its stock price skyrocketing. Stocks such as Bitcoin started
at a low price of $0.09 back in July of 2010 (Bitcoin’s Price History, n.d.). However, as of
November 2021, the stock price of Bitcoin was $57,005.43, and this is a 7125680000% increase
in the last 11 years (Bitcoin USD (BTC-USD) Price History & Historical Data – Yahoo Finance,
n.d.). Similarly, the same thing happened to the cryptocurrency Ethereum, making both
Ethereum and Bitcoin important stocks to watch as their price volatility has been drastically
changing. Yet even with their immense price increase in the last 11 years, articles are still stating
that Bitcoin and Ethereum are going to increase tremendously in the years to come. However,
with the stock price of these cryptocurrencies increasing, what does this mean for potential
investors? Due to the high volatility, many investors tend to stay clear of cryptocurrencies in fear
of losing large quantities of money. On the other hand, with evolving markets and changes within
the crypto space, cryptocurrencies could also become a prominent investment for investors.
Investment portfolios are constantly evolving to find the best and most optimal portfolio. How
can Ethereum and Bitcoins with low correlation affect investment strategies? Which of the two
most prominent cryptocurrencies is a better investment and why? This thesis will dissect
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Ethereum and Bitcoin and conclude a better hypothetical investment. Additionally, it will open
new possibilities for investors to find the best investment portfolio with the highest return and
the lowest risk within their portfolio that could potentially include these growing
cryptocurrencies.
Literature Review
Bitcoin
Bitcoin first began in 2009 by a group of anonymous developers (Bohme, 2015). Bitcoin
was created to eliminate the middleman and eliminate regulators (Edelman). The middleman,
such as lawyers, asks for fees to pay for their services which add up to a large sum. If the
middleman were to be eliminated, it would save 30 billion dollars for the "world's poorest
people" (Warden, p.16). The main features of Bitcoin are that it is virtual, it has pseudonymity
and allows you to "buy and sell things without revealing your identity," the government cannot
inflate holdings, and "money cannot be easily confiscated" (Warden, p.16). However, Bitcoin's
popularity has developed in countries where "financial repression is the norm" (Warden, p.16).
Whether Bitcoin will become a currency or not is questionable, and currently, Bitcoin has "no
inherent value" and cannot be used to pay any U.S. government taxes. Bitcoin ultimately solved
the need to trust a financial exchange system (Warden, p.16), which could prove hard for some
consumers who have trouble finding faith in a system that lends out half or more of our money to
others, leaving only a portion for us to receive at any given time. Ripple protocol is one of the
more successful aspects of Bitcoin. This portion of Bitcoin is not competing with the banking
system but instead working “with an established banking system” (Warden, p.16). One thing that
many people are skeptical of is there is a lack of government intervention within Bitcoin and that
no one is confirming the identity of the other user. (Bohme, 2015).

BITCOIN VS ETHEREUM

6

As of the beginning of 2022, one Bitcoin was offered at $46,657.53 and is predicted to
have a 44% increase from now to the end of the year 2023 valuing one Bitcoin at $64,215 (Coin
Price Forecast, 2021). From the year beginning 2022, Bitcoin is expected to have a 370%
increase over the next 12 years going up to a stock price of $144,227 for one Bitcoin (Coin Price
Forecast, 2021). With Bitcoin currently having a potential for a 370% return in 12 years it makes
for a great investment, however it is not currently a currency so why does the price seem to keep
increasing? This is because of the value and ease that Bitcoin offers. Companies are beginning to
implement Bitcoin as a means for payment systems. One company, PayPal, recently “announced
that it would soon allow its users and merchants to buy, sell, hold, and accept Bitcoin and other
cryptocurrencies as a form of payment” (Coin Price Forecast, 2021). Bitcoin will continue to
grow in stock price and popularity, but will another crypto company dominate the market and
take over the crypto world?
Ethereum
Ethereum is another cryptocurrency much like Bitcoin; however, it is also very different.
Ethereum allows for much more flexibility than Bitcoin with a wider variety of transactions
(Hougan & Lawant, 2021). Unlike Bitcoin, Ethereum is evolving to become a better
cryptocurrency by upgrading its company and changing. This is called Ethereum 2.0, which has a
5-step implementation process (Conway, 2021). The buzz around Ethereum 2.0 has created a
surge in Ethereum’s stock price. The most significant problem with Ethereum was that it was
prone to cybersecurity attacks because it had a complicated algorithm and a proof of work
system in place (Hougan & Lawant, 2021). With Ethereum 2.0, they are moving away from
proof of work and implementing a proof of stake system, which will make it virtually impossible
to attack Ethereum 2.0 and make it a more secure cryptocurrency for investors (Conway, 2021).
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With Ethereum, some people could argue that it is better than Bitcoin, but people preferred
Bitcoin because of its security. However, now with with Ethereum 2.0 on the rise, will this affect
people investing decisions (Hougan & Lawant, 2021)? Much like Bitcoin, the price of Ethereum
has grown at an exponential rate over the years. However, also like Bitcoin, Ethereum is very
volatile. In 2017 Ethereum began trading at “10 per token,” and in November of 2021, it was at
$4,812.35 (Team, 2021). In 2025 Ethereum is predicted to increase to $15,647 per coin, a
225.143% increase (Team, 2021). A substantial increase from when they began trading until now.
Additionally, their predicted price increases in the future, are what make these two stocks
attractive to potential investors.
Investors thoughts on Bitcoin and Ethereum
Finally, we will discuss what investors believe about each cryptocurrency. However, there
will be an equal number of thoughts on each cryptocurrency and which is a better investment. It
will be helpful to understand and analyze why investors believe each cryptocurrency is a better
investment. The CEO of Argo Blockchain, Peter Wall, believes that Bitcoin is a better investment
because Bitcoin has “a great store of value and the properties of a reserve asset,” as well as
Bitcoin being a more secure asset and having a better track record (Mozée, n.d.). However,
“CEO and founder of crypto-assets broker Voyager Digital” Steve Ehrlich has higher
expectations for Ethereum (Mozée, n.d.). Voyager customers have been moving from Bitcoin to
Ethereum because “Ethereum blockchain powers the most established ecosystem for
decentralized finance, utility tokens, and NFTs,” which are creating an immense amount of
traction (Mozée, n.d.). Soon, Ethereum is going to undergo “an upgrade that will accelerate the
speed of ETH transactions, reduce transaction fees, and restrict its circulating supply” (Mozée,
n.d.). The head of business development at Allnodes, Tally Greenberg, is another Ethereum
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supporter (Mozée, n.d.). People who believe in Defi or decentralized finances “for services like
lending, borrowing, trading, insurance, monetary issuance, should be paying more attention to
the Ethereum blockchain” (Mozée, n.d.). The Defi network will help support smart contracts and
allow for much potential, which Greenberg believes will give it a competitive advantage over
Bitcoin and allow for it to be used in our everyday lives. While on the other hand, the co-founder
of Blockworks, Jason Yanowitz, believes that just like “the internet was transformative for
information,” Bitcoin will be the same for money (Mozée, n.d.). Yanowitz also believes that in
2028 the market cap of Bitcoin will overtake the gold market cap and be “the best store-of-value
asset in the digital-first world” (Mozée, n.d.). Finally, he believes that Bitcoin “will become the
global standard of value and the monetary settlement layer of the world” (Mozée, n.d.).
Research Questions
In order to facilitate an idea of the viability and potential for cryptocurrency to be
implemented into a stock portfolio, I ask this question in hopes that it will provide a framework
to base future research on the benefits of investing with cryptocurrencies. I will be asking what
cryptocurrency (Bitcoin, Ethereum, or no cryptocurrency) will be the best to add into an
optimized portfolio? This question can be analyzed using prior monthly adjusted closing stock
prices to create three optimized portfolio’s and understand the risk and returns associated with
determining a good investment.
Method
This will test which of these is a better hypothetical investment strategy for an investor.
Three tests will be run to find the best optimal portfolio for investors that will potentially include
a cryptocurrency of either Ethereum or Bitcoin. The three tests that will be run will show the
difference between a portfolio with no cryptocurrency in comparison to the other two that will
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include a cryptocurrency, one with Ethereum and the other with Bitcoin. There will be 30
diversified stocks that have been chosen to conduct these tests, but the one with no
cryptocurrency will include 28. In comparison, the other two will have 29 stocks included to
keep all the stocks the same besides adding the Ethereum and Bitcoin in separate portfolios. The
first test will be the baseline test with no cryptocurrency that includes 28 stocks. The adjusted
closing prices of those stocks will allow for the hypothetical risk and the expected return within
this portfolio. The second test will include Ethereum, and the same 28 stocks conducted in the
baseline test to keep it consistent. This will ultimately determine the expected return and risk on
the portfolio, including Ethereum. Finally, the third test that will be conducted will not include
Ethereum, but Bitcoin instead. It will determine what the expected return and risk is for this
portfolio. From this, I will be able to determine from my hypothetical portfolio what will be the
best investment: Bitcoin, Ethereum, or neither. The risk and expected return will show what has
the highest expected return with the lowest risk so that you can have a profitable return on your
portfolio with little volatility associated with it.
Procedure
First, I gathered the adjusted closing price by month starting on December 1st, 2014,
when Bitcoin started trading publicly, to November 1st, 2021, for 28 diversified stocks. The 28
stocks I included to determine the optimal portfolio are Facebook, Shopify, Amazon, Lululemon,
Apple, Tesla, Microsoft, JP Morgan Chase & Co, FedEx Corporation, Goodyear Tire & Rubber
Co, Google, NVIDIA Corporation, American Express, Square, Ulta Beauty, Johnson & Johnson,
Garmin Ltd, AES Corp, Lockheed Martin Corporation, Walt Disney Co, Costco, American
Airlines Group Inc, Netflix, Carnival Corp, Twitter, PayPal, Visa Inc, and Standard & Poor's 500.
From there, I calculated the returns on each stock. I found the risk-free rate on the 3 Month
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Treasury Bill and divided that by 12 to get the monthly rate. I then took the covariance of each
stock against the Stand & Poor's 500 and divided that by the variance of the Standard and Poor's
500 to get each stock's beta. Beta "measures how an individual asset moves when the stock
market increases or decreases" (CFA, n.d.). I then used beta and the average of each stock to
calculate Capital Asset Pricing Model, also known as CAPM, for each stock. The CAPM tells us
"the fairest price for an investment, based on the risk and potential return" (Kenton, 2022). Then
I found the variance-covariance matrix by using a function in excel. Next, I used the equation
=MMULT(TRANSPOSE(weights of each stock), CAPM) to find the potential expected return
on the portfolio. Then used the equation =MMULT(MMULT(TRANSPOSE(weights of each
stock),variance-covariance matrix),weights of each stock). This gave me the variance. From
there, I square rooted the variance, which gave the standard deviation for the portfolio or the risk
of the portfolio. Next, I added the risk-free rate. Then, I added the Sharpe Ratio equation
=(expected return – risk-free rate)/(standard deviation). From there, I used the excel function
solver to optimize the Sharpe Ratio by changing the weights of the stocks that had to equal
100%. The Sharpe Ratio is used "to understand the return on an investment compared to its risk"
(Fern & o, n.d.). This allowed me to get the weights of stocks that should be included in the
optimal portfolio as well as what the expected return would be along with the corresponding risk.
I then repeated this again two times, once including Bitcoin and one time that included
Ethereum. Finally, I compared this hypothetical portfolio's results to decide which would be the
best hypothetical investment portfolio.
Results
Based on the results, I found that all the optimal portfolios included these stocks:
Shopify, Lululemon, NVIDIA Corp, Tesla, and Square. Each of these stocks are considered a
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large-cap stock. (Refer to figures 1-3). Both the Bitcoin portfolio and the Ethereum portfolio
included all the stocks in the portfolio with no cryptocurrencies in addition to their corresponding
stock, Bitcoin or Ethereum (Refer to figures 2-3). However, due to a large number of
eCommerce stocks, none of the three portfolios would not be considered a diversified optimal
portfolio.
As you can see in the pie charts below, Bitcoin has a more significant weight in its
optimized portfolio with a percentage of 17.65%. In comparison, the optimized portfolio that
includes Ethereum only has 10.67% of Ethereum included in that portfolio. Even though there is
a lower weight of Ethereum in that optimized portfolio, there is still more risk associated with
that portfolio compared to the portfolio that has a larger amount of Bitcoin. However, the Bitcoin
portfolio carries the least amount of risk in all the portfolios (Refer to figures 4-6)
Figure 1

BITCOIN VS ETHEREUM
Figure 2

Figure 3
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The results concluded that an optimized portfolio with no cryptocurrency had the lowest
expected return, which was 8.90%, with a moderate amount of risk, with the standard deviation
being 9.55% compared to the other two portfolios. The optimal portfolio with Bitcoin had the
middle-expected return of 9.47% compared to the other portfolios but had the least risk
associated with that investment with a standard deviation of 9.20%. Though it is only .35% less
of a risk for the Bitcoin portfolio, it is still an avoidable risk for this portfolio. The Bitcoin
portfolio has a .57% higher return than the portfolio with no cryptocurrency. The last portfolio
with Ethereum had the highest expected return of 11% but also had the most risk associated with
that, with a standard deviation of 10.35%. From this, you can see that the expected return is over
1% higher but associated with that is over 1% more risk. This indicates that the Bitcoin stock
portfolio would be the better hypothetical optimized investment portfolio because it has the
lowest risk with the best-expected return for the associated risk.
Figure 4

Optimized Portfolio No Cryptocurrency
Expected Returns
8.90%
Standard Deviation
9.55%
Sharpe Ratio

0.87

Figure 5

Optimized Portfolio with Bitcoin
Expected Returns
9.47%
Standard Deviation
9.20%
Sharpe Ratio

0.97
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Figure 6

Optimized Portfolio with Ethereum
Expected Returns
11.00%
Standard Deviation
10.35%
Sharpe Ratio

1.01

Conclusions
In conclusion, Bitcoin and Ethereum are very different yet are very similar in functions.
The two cryptocurrencies differ in their algorithms and in the ways that they perform. Bitcoin
has a simpler algorithm making it a safer cryptocurrency while Ethereum’s algorithm is more
complicated making it prone to more cybersecurity threats. Even though investors pull in both
directions on which cryptocurrency is a better investment. I believe Bitcoin ultimately is the
better investment and the better stock to include in an optimal portfolio. Bitcoin is safer which in
turn allows for peace of mind when it comes to investing money in cryptocurrency. As well as it
has a proof of work system in place which allows for miners to work harder for every Bitcoin
mined. Also, even though it is highly volatile it is the most dominant cryptocurrency in the
market making it the more likely to be chosen as a currency option. Lastly based on my research,
it proves to be a better investment because it has the lowest amount of risk and a high expected
return. However, Bitcoin is still a cryptocurrency that has an immense amount of volatility
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associated with the stock. The Bitcoin hypothetical portfolio includes 17.65% of the Bitcoin
stock showing that in this hypothetical portfolio there is still a lot of risk involved. However, this
data can be interpreted in various ways due to personal preference on risk and preferences on no
cryptocurrency, Bitcoin, or Ethereum. My hope is that though I have my opinions on how to
interpret the research and result I want this thesis to ultimately create discussions on whether it is
smart or valuable to add a percentage of cryptocurrency stocks into a portfolio. As well as
potentially change the way investors think for personal and professional investments.
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